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Abstract 

Background: Despite its high incidence among children under the age of five, little is known about the burden of 
pediatric gastroenteritis outside the medical setting. The objective of this study was to describe the burden of acute 
gastroenteritis among children residing in the United Arab Emirates, including those not receiving medical care. 

Methods: A quantitative cross-sectional survey of 500 parents of children under 5 years of age who had suffered from 
acute gastroenteritis the preceding three months was conducted in the cities of Abu Dhabi and Al Ain. Data collected 
included respondent characteristics, disease symptoms, medical care sought, and parental expenditures and work loss. 
Data were analyzed using parametric and non-parametric statistical methods. 

Results: Vomiting and diarrhea episodes lasted on average between 3 and 4 days. Overall, 87% of parents sought 
medical care for their children; 10% of these cases required hospitalization with an average length of stay of 2.6 days. 
When medical care was sought, the average parental cost per gastroenteritis episode was US$64, 4.5 times higher than 
with home care only (US$14). Nearly 60% of this difference was attributable to co-payments and medication use: 69% 
of children used oral rehydration solution, 68% antiemetics, 65% antibiotics and 64% antidiarrheals. Overall, 38 parents 
missed work per 1 00 gastroenteritis episodes for an average of 1 .4 days. 

Conclusions: Given its high incidence, pediatric gastroenteritis has an important financial and productivity impact on 
parents in the United Arab Emirates. To reduce this impact, efforts should be made both to prevent acute 
gastroenteritis and to optimize its treatment. 



Background 

Annually about two billion cases of diarrheal diseases 
occur among children under the age of five globally [1]. 
Despite the fact that acute gastroenteritis can be prevented 
the disease still affects children, particularly under the age 
of two [1]. Gastroenteritis results from an inflammation of 
the gastrointestinal tract commonly caused by viral patho- 
gens and less frequently by bacterial or parasitic organisms 
[2,3]- Every year about 1.5 million children die from diar- 
rheal diseases, mostly in developing countries; this makes 
diarrheal diseases the second most common cause of 
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death among children under the age of five following 
pneumonia [1]. 

Although the burden of diarrheal diseases among chil- 
dren under the age of five is heavy, improved prevention is 
achievable. Personal and food hygiene, including the use 
of clean water sources, are key measures to prevent trans- 
mission of these diseases [1]. Breastfeeding, especially 
under 6 months of age, also effectively protects infants [1]. 
Rotavirus vaccination has been widely available for chil- 
dren since 2006 [4] and is now recommended worldwide 
[1,3]. A growing body of evidence now supports the bene- 
fits of this vaccination and its universal implementation, 
both in the developed [5] and developing world [6]. 

Treatment can also be improved, in part through better 
adherence to recent guidelines [3]. The most important 
complication of gastroenteritis and the leading cause of 
death is dehydration; the mainstay treatment for 
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gastroenteritis is oral rehydration [3]. Antiemetics are an- 
other treatment option that, despite sporadic use as adju- 
vant therapy, is not formally recommended in any 
international guidelines [3]. Finally, two other treatment 
options, antidiarrheals and routine antibiotics, are not 
recommended for pediatric gastroenteritis infections [3] . 

Rotavirus is the leading cause of severe gastroenteritis 
in the pediatric population worldwide [4]. These infec- 
tions mainly occur in children between 6 and 24 months 
of age [7-9] and the age distribution in the United Arab 
Emirates (UAE) is close to what is reported worldwide 
[10,11]. By the age of five, most children will have had at 
least one episode of rotavirus infection [12,13]. The inci- 
dence of rotavirus gastroenteritis (RVGE) is independent 
of socio-economic status, although deaths mainly occur 
in developing countries due to limited access to health- 
care in these countries [6,8]. 

The burden of RVGE in the Middle-East was recently 
reviewed [14]. Some broad regional estimates can be 
made, keeping in mind regional heterogeneity (socio-eco- 
nomical, geographical, environmental, cultural) and meth- 
odological differences. Rotavirus was detected in 16 (Saudi 
Arabia) to 61 (Syria)% of all gastroenteritis stool samples 
analyzed, and gastroenteritis hospitalization proportions 
ranged from 14 to 57% for RVGE compared to 14 to 28% 
for non-RVGE. Annual mortality rates due to RVGE vary 
widely from less than 10 per 100,000 (Bahrain, Israel, Ku- 
wait, Oman, Qatar, UAE) to over 100 per 100,000 of popu- 
lation under five years of age (Yemen, Iraq). Although 
available data were limited, estimated RVGE-related direct 
medical costs per episode ranged from US$467 in Oman 
to US$1117 in Israel (2008 US$) [14]. 

Most studies on the burden of RVGE conducted so far 
have focused on hospitalized patients or those seeking 
medical care, but there is a knowledge gap on the bur- 
den of gastroenteritis outside the medical setting [14]. 
Moreover, very few studies addressed gastroenteritis and 
rotavirus infection in the UAE [10,11]. Hence the goal of 
this study was to describe the burden of acute gastro- 
enteritis among children residing in the UAE, including 
those for whom parents did not seek medical care. 

Methods 

Design and setting 

A quantitative cross-sectional survey was conducted 
through face to face interviews in the Emirate of Abu 
Dhabi; cities of Abu Dhabi (66% of the respondents) and 
Al Ain (34% of the respondents) from March 13 to April 
20, 2010. The study was approved by the ethics commit- 
tee of the Sheikh Khalifa Medical City, Abu Dhabi, UAE. 

Participants 

Participants were recruited randomly in outdoor places 
frequented by parents of young children (e.g. nurseries 



and schools' parkings, public parks, streets etc.) and 
through referrals whereby additional potentially eligible 
respondents were identified among initial respondents' 
contacts. 

A recruitment form was used to confirm eligibility of 
the respondents. Eligible respondents were parents or 
caregivers of children less than five years of age who had 
suffered from acute gastroenteritis (diarrhea or vomit- 
ing) in the preceding three months. A total of 1184 par- 
ents of children below five years of age were identified; 
of these, 500 eligible respondents were selected, 100 per 
each year of children's age between birth and the fifth 
birthday, based on the child who had the most recent 
episode in the household within the last three months. 

Data collection 

The main questionnaire was designed to gather informa- 
tion about the last episode of gastroenteritis occurring in 
any of the respondent children below five years of age. 
Respondents also completed a consent form. Cost data 
were collected and are presented as 2010 United Arab 
Emirates dirham (AED). Cost data were converted to 
2010 US dollars (US$) using the August 23, 2010 ex- 
change rate. Data were collected on respondent charac- 
teristics, disease symptoms, medical care sought, 
economic burden and parental work loss. 

Statistical analysis 

Mean responses were calculated for children within each 
of the five 1-year age brackets. Overall means for the 
whole study population of children were also calculated 
by averaging the means for the five age groups, based on 
the assumption that the number of children in the 
source population (i.e., the total population of 0- to 4- 
year olds in the UAE) is approximately equal within each 
1-year age bracket. Statistical analyses were performed 
using GraphPad Prism v5.04. One-way analysis of vari- 
ance (ANOVA) with Tukey-Kramer multiple comparison 
test (to compare all pairs of age groups) were used to de- 
termine if the mean average duration of episodes of dis- 
ease was different between the age groups. When 
Gaussian distribution could not be assumed (average 
length of stay, average cost per age group for non- 
medical expenses and days of work missed), the non- 
parametric Kruskal-Wallis test with Dunn's multiple 
comparison test were used to compare the means. Two- 
way ANOVA was performed using the average parental 
expenses to consider the overall combine effect of trans- 
portation, co-payments, self-paid medications and non- 
medical care. Two-tailed t test were performed to com- 
pare average non-medical expenses between those seek- 
ing and those not seeking medical care. 
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Results 

Respondent characteristics 

Socio-demographic characteristics of the respondents are 
presented in Table 1 along with the corresponding data 

Table 1 Respondents' profiles (N = 500) compared to the 
population of the UAE 

Characteristics N (%) Population of UAE Sources 

Respondents' nationalities 

UAE locals 1 1 1 (22.2) 



Arab expatriates 

Asians 

Westerners 

City of residence 
Abu Dhabi 

Al Ain 

Percent urban 



180 (36.0) 
194 (38.8) 
1 5 (3.0) 



1 1 % - whole 
population 
estimate (2010) 
38% among 
0- to 4-year-old 
children (2005 
census) 

23% Arab or 
Iranians, 50% 
South Asians, 
8% Westerners 
and East Asians 
(1982) 



NBS [15,16] 



World 

Factbook [20] 



330 (66.0) 
1 70 (34.0) 
500 (100%) 



1 5.3% 
8.5% 
> 80% 



City 

Population.de [17] 
City 

Population.de [17] 
City 

Population.de [17] 



Number of children under 5 years 

1 387 (77.4) 

2 105(21.0) 

3 7(1.5) 

4 1 (0.5) 
Monthly household income (2010 

< 1 0,000 1 99 (39.8) 

> 1 0,000 to < 20,000 202 (40.4) 

> 20,000 99(19.8) 
Education level of father/mother * 

Post-graduate 102/3.9 

University graduate 62.0/52.0 

Technical/vocational 10.8/10.6 
training/diploma 



of age per respondent 
NA 
NA 
NA 
NA 
AED) 

Mean: Bundhun, 
1 8,249 (2009) 2009 [1 8] 



Secondary 
school (12 years) 

Intermediate 
school (9 years) 

Primary school 
or less (6 years) 

No formal school 



1 3.6/25.3 



2.0/5.1 



1 .2/1 .0 



0.2/2.2 



3.8t 
21 .11- 
5.5+ 

23.1t 

14.9+ 

13.9+ 

18.6+ 



NBS [19] 
NBS [19] 
NBS [19] 

NBS [19] 

NBS [19] 

NBS [19] 

NBS [19] 



* Data shown for 500 mothers and 498 fathers. 
+Population aged 10 years and older (2009). 

AED: United Arab Emirates dirham; NA: not available; NBS: National Bureau of 
Statistics of the United Arab Emirates; UAE: United Arab Emirates. 



for the UAE population, as available. The surveyed popu- 
lation encompassed all UAE ethnicities; UAE locals repre- 
sented 22%, Arab expatriates 36%, Asians 40% and 
Westerners 3%. In comparison, according to the 2005 cen- 
sus, 38% of the UAE population aged 0 to 4 years con- 
sisted of nationals, but only 20% of the overall UAE 
population [15]. Due to massive immigration, by 2010 the 
share of nationals in the overall UAD population was esti- 
mated to have declined to 11% [16]. (No data on the 
population distribution by age were available for 2010.) 
The survey sample was residing in the two fourth and fifth 
largest cities of the UAE, home to approximately 24% of 
the UAE population [17]. Fewer than 23%of the families 
surveyed had more than one child less than five years of 
age (Table 1). Additionally and as expected, the disease 
was not restricted to the lower socio-economic classes, 
over 60% of the respondents reported monthly household 
income exceeding AED10,000 (US$2723, Table 1). In com- 
parison, the mean monthly income was approximately 
AED18,250 (US$4900) in 2009 [18]. Sixty-four percent 
(64%, fathers and mothers combined) of the survey par- 
ents were university graduates or post-graduates, a pro- 
portion more than double as high as among the overall 
UAE population aged 10 years and older (26.6%) [19]. 

Gastroenteritis characteristics 

The 500 respondents had 623 children under the age of 
5 years, 583 of whom had at least one gastroenteritis 
episode within the 12 months preceding the interview. 
Transmission between siblings had occurred only in 2 to 
4% of the episodes (data not shown). Seventy-five par- 
ents (15%) reported having been told that their children 
had RVGE. Of the 583 children, the 500 with the most 
recent episode within the last three months were consid- 
ered for the remainder of this study. Among these, the 
vomiting and diarrhea episodes generally lasted between 
3 and 4 days, rarely extending beyond 10 days (Table 2). 
The mean duration of the episodes differed between the 
age groups (P=.0075), the main, and statistically signifi- 
cant, difference was observed between children of 1 to 2 
and 2 to 3 years of age with mean (SD) durations of 4.1 
(4.2) and 3.0 (1.9) days, respectively (P < .05). 

Table 2 Duration (days, SD) of vomiting and diarrhea 
episodes by children's age 

Age of child (years) 
0to<1 > 1 to<2>2to<3>3to<4>4to<5 0 to <5 
(N = 100) (N = 100) (N = 100) (N = 100) (N = 100) (N = 500) 

Average* 3.2(2.1) 4.1(4.2)+ 3.0(1.9)+ 3.2(2.0) 4.0(2.6) 3.5(2.7) 

Minimum 111111 

Maximum 10 35 10 10 9 35 

SD: standard deviation. 
•ANOVA P = .0075. 

+Tukey-Kramer multiple comparison test > 1 - < 2 vs > 2- < 3: P < .05. 
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Medical care 

During the gastroenteritis episodes, 85 to 91% of the 
parents (depending on children's age) sought medical 
care for their children, 60% of them consulting a 
pediatrician. Although medical consultation in various 
out-patient settings (pediatrician, primary health care 
physician, family doctor, pharmacy) was frequent, 
hospitalization was reported for only 7.1 to 11.6% (mean 
of 10.3%) of those who sought medical care and for 6.0 
to 10.0% of all patients (mean of 9.0%), depending on 
age (Table 3). This hospitalization proportion tended to 
be higher for younger children, ranging from 12% in 
children below age of 3 years to 7% in those 4 to 5 years 
of age, while the peak average length of stay was 
reported among children of 1 to 3 years of age (3.5 to 
3.7 days, Table 3, P=.03). Younger age also affected the 
number of visits to the emergency department, as par- 
ents of children below one year of age sought medical 
care there more often (average of 2.6 visits, Table 3). 

Among those who sought medical care, almost 80% 
reported using medication at home (Table 4). Oral rehy- 
dratation solution was the most used medicine (69% 
among those who sought medical care), closely followed 
by antiemetic medication (68%) (Table 4). Antibiotics 
and antidiarrheals were also widely used (in 65% and 
64% of cases, respectively) (Table 4). 

Economic burden 

Overall, the reported average cost per episode was 4.5 
times higher when medical care was sought compared to 
home care alone with an average of AED237 (US$64) 
compared to AED53 (US$14) per episode. Nearly 60% of 
this difference was due to the cost of self-paid 



Table 4 Medication used at home among those who 
sought medical care 

Age of child (years) 



0 > 1 > 2 
to < 1 to < 2 to < 3 



>3 >4 0 
to < 4 to < 5 to <5 



(N = 86) (N = 87) (N = 87) (N = 91) (N = 85) (N = 436) 

Number using 68 (79) 68 (78) 71 (82) 74 (81) 67 (79) 348 (80) 
medication at 
home, N (%) 

Medication used at home among those taking at least one medication, % 



Antiemetics 


70 


/O 


69 


70 


62 


67.8 


Electrolyte 
solution 


69 


68 


78 


55 


/5 


68.6 


Antibiotics 


64 


65 


60 


75 


59 


65.0 


Antidiarrheals 


63 


64 


61 


74 


59 


64.4 



No statistically significant differences between the age groups were observed. 

medications and copayments that were not existent for 
those not seeking medical care (Figure 1). Non medical 
care expenses, consisting of for example alternative diet, 
extra diapers, etc., were also higher among those seeking 
medical aid than for those not seeking medical aid with 
an average of AED97 (SD 134.5, US$26) compared to 
the AED53 (SD 50.83, P = .01, US$14 Figure 1). Non 
medical care expenses were also higher for younger age 
groups, declining from a mean of AED110 (US$30) in 
the 0 to 1 year age group to approximately AED85 (US 
$23) in children aged 2 to 5 (P = .0285), possibly reflect- 
ing the higher percentage of children using diapers 
below two years of age. Overall, total cost among those 
seeking medical care was highest in the 2 to 3 years age 
(AED270), mostly due to highest medication costs in this 
age group despite lower non-medical costs compared to 



Table 3 Medical care related to gastroenteritis 









Age of child (years) 








0to<1 


> 1 to < 2 


> 2 to < 3 


> 3 to < 4 


> 4 to < 5 


0 to <5 




(N = 100) 


(N = 100) 


(N = 100) 


(N = 100) 


(N = 100) 


(N = 500) 


Number (%) seeking medical care 


86 (86) 


87 (87) 


87 (87) 


91 (91) 


85 (85) 


436 (87) 


Type of medical care sought (among those who 


sought medical care), % (average number of visits) 








Pediatrician 


69 (1.5) 


56 (1.5) 


54 (1.4) 


60 (1.3) 


59 (1.5) 


60 (1.5) 


Out-patient physician 


20 (1.4) 


30 (1.7) 


28 (1.5) 


27(1.4) 


30 (1.3) 


27(1.5) 


Family doctor 


11 (0.9) 


7 (1.3) 


11 (1.1) 


4(1.0) 


9 (1.14) 


8 (1.1) 


Emergency department 


11 (2.6) 


1 9 (1 .4) 


15 (1.0) 


15 (1.1) 


15 (1.0) 


15 (1.3) 


Pharmacy 


8 (1.0) 


6(1.8) 


6(1.2) 


8(1.5) 


6(1.2) 


7(1.4) 


Hospital admission 














% 


10 


10 


10 


9 


6 


9.0 


% among those who sought medical care 


11.6 


11.5 


11.5 


9.9 


7.1 


10.3 


Average length of stay (days, SD)* 


1.8 (1.3)t 


3.5 (1.4)t 


3.7 (2.9) 


1 .6 (0.7) 


2.0 (0.9) 


2.6 (1.8) 



*Kruskal-Wallis:P = .0331. 

t Dunn's Multiple Comparison Test between 0- < 1 and > 1 - < 2: P < .1 . 

No statistically significant differences between the age groups other than those displayed were observed. 
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Figure 1 Average parental expenses per gastroenteritis episode among those seeking medical care. 



younger age groups, although the differences was not not shown). In comparison, 64% of the overall surveyed 
statistically significant (Figure 1). proportion had a university diploma (Table 1). 



Parental work loss 

Work was missed by the parents during 32%of the 
pediatric gastroenteritis episodes (Table 5). Since some 
episodes caused both parents to miss work, an overall 
average of 38 parents missed work per 100 episodes 
(Table 5). On average 1.4 days of work were missed per 
episode and the age of the child affected the average 
days of work missed (P = .0097); the highest work loss 
(1.8) was observed for parents of the youngest children 
(Table 5). University graduates and post-graduates repre- 
sented 78% of the respondents who reported missing 
work (70.1% university graduates and 8% post-graduates, 

Table 5 Parental work loss due to gastroenteritis in their 
children 

Age of child (years) 

0 > 1 > 2 > 3 >4 0 
to<1 to<2 to<3 to<4 to<5 to <5 

(N = 100) (N = 100) (N = 100) (N = 100) (N = 100) (N = 500) 

Proportion 33 33 35 31 30 32.4 

of episodes 
causing missed 
work, % 

Number of 39 38 42 36 34 189 

parents missing 

work* 

Averagedays 1.8(1.7)} 1.5(1.3) 1.1(1.2)} 1.5(1.0) 1.1(1.0) 1.4(1.3) 
of work 
missed (SD) t 

*Note that in a number of cases both parents missed work due to the same 
episode. 

t Kruskal-Wallis: P = .0097. 

J Dunn's Multiple Comparison Test between 0to<1 and>2to<3:P< .05. 
No statistically significant differences between the age groups other than 
those displayed were observed. 



Discussion 

In all age groups considered in this survey, the reported 
gastroenteritis episodes resulted in significant costs for 
parents and missed work days. A high proportion of par- 
ents sought medical care for their children (87%), mostly 
from pediatricians (60%). Given the incidence of gastro- 
enteritis among young children and the proportion of 
hospitalization (10% among the 87% who sought medical 
care), gastroenteritis is likely to have had an important 
impact on the healthcare system, as recently reported in 
neighboring Oman for RVGE [21]. This high incidence 
also affects the overall costs, with an average cost per 
episode for parents seeking medical care 4.5 fold higher 
than for parents not seeking medical care. The impact 
on productivity is also important, as for every 100 epi- 
sodes of gastroenteritis, 38 parents had to miss an aver- 
age of 1.4 work days. 

To our knowledge, this constitutes the first report on 
the burden of pediatric gastroenteritis and the costs to 
parents that includes children who did not receive medical 
attention in the UAE. Although a number of recent stud- 
ies looked at the effect of RVGE on family life and parental 
work loss in the Middle East [22], the U.S [23], the E.U 
[24], and Asia [25], they were based on patients who 
sought medical care. A telephone survey pertaining to 
acute gastroenteritis was conducted in Ireland in 2003 and 
included those who did not seek medical attention; but 
this survey encompassed the general population (not fo- 
cusing on children) and did not look at parental work loss 
caused by pediatric gastroenteritis [26]. Nevertheless, it is 
interesting to note that the frequency of medical care 
seeking for children below five years of age in Ireland was 
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lower than in the present study, with only 48.6% being 
seen by a physician [26]. This lower percentage may have 
been affected by the case definition of gastroenteritis, as in 
the Irish survey diarrhea with at least three loose stools 
per day or bloody diarrhea or vomiting with other symp- 
toms was defined as gastroenteritis [26], while in our study 
both vomiting and diarrhea were required for patients to 
be included. 

As shown in a recent review, the proportion of gastro- 
enteritis cases caused by rotavirus varies widely in the 
Middle-East, ranging from 16%in Saudi Arabia to 61%in 
Syria [14]. In the UAE, rotavirus has been reported in 
21.4%of stool samples collected between 1990 and 1992 in 
a pediatric ward [10] and in 25% of the stool samples sub- 
mitted for rotavirus detection in 2006 (79% of the positive 
samples were from children under 3 years of age) [11]. A 
similar proportion (22%) of rotavirus type A in hospital 
samples has been reported among pediatric patients in 
neighboring Saudi Arabia [14]. From that, we can estimate 
the proportion of gastroenteritis cases in the present study 
caused by rotavirus infection to be around 20 to 25%. This 
estimate, stemming mainly from hospital settings, may 
overestimate the actual proportion of rotavirus infection 
among all gastroenteritis cases because rotavirus infec- 
tions are more severe and thus might be overrepresented 
in the hospital setting. That being said, because 87% of the 
parents sought medical care for their children, this bias 
may be limited. This approximation is also plausible in 
light of the number of diagnosed RVGE reported by the 
parents; 75 reported such a diagnosis among 583 children 
with gastroenteritis episodes within the last 12 months. 
Although this represents only 13% of the cases, the actual 
proportion is likely to be higher because testing for rota- 
virus is not routinely performed, is not available in private 
clinics, and parents may not recall diagnosis of rotavirus 
infection. 

This approximation also corroborates the reported 
RVGE proportion among acute gastroenteritis cases out- 
side of the Middle East among children under the age of 
five. This proportion was recently reviewed in Central 
and Eastern Europe (1999 to 2009), where it ranged 
from an average of 22.0%in the Czech Republic to an 
average of 55.3% in Russia [26], and in Western Europe 
(1999 to 2010), where it ranged from an average of 
25.3%in Greece to 63.5%in Norway [27]. The reported 
RVGE proportion among children with acute gastro- 
enteritis generally fell into these ranges in other regions 
of the world; 43.3% in Brazil [28,29], 45% in Asia, 40% in 
sub-Saharan Africa [30], and 27% in the US [31]. Of 
note, active surveillance tends to result in higher 
reported rotavirus prevalence among cases of pediatric 
acute gastroenteritis compared to other methodologies 
[31], which could at least partly explain the relatively 
low RVGE proportion reported in the UEA [10,11]. 



There was an important difference in the average cost 
per episode among those who sought medical care com- 
pared to those who did not. Parents might seek medical 
care for more severe cases of gastroenteritis, which 
could explain in part the higher cost of these episodes. A 
high proportion of additional costs came from medica- 
tion copayments and the cost of self-paid medications. 
Increased adherence to international guidelines on 
gastroenteritis management could potentially decrease 
these costs as guidelines recommend oral rehydration 
solution as the mainstay treatment of pediatric 
gastroenteritis. 

A high proportion of gastroenteritis episodes (32%) 
caused work loss across all socioeconomic classes, even 
though the study encompassed episodes for which med- 
ical care was not sought, indicating an overall important 
impact of pediatric gastroenteritis. Seventy-nine percent 
(79%) of the respondents who reported missing work 
had a university diploma. This proportion may be high 
given that among the UAE population over 10 years of 
age 24.9% hold a university diploma (nationals 13.5%, 
non-nationals 28.0% [19]). Certainly, a direct comparison 
is not applicable as the population above 10 years of age 
differs from the study population. Nonetheless, the high 
percentage of parents with university diplomas who 
missed work demonstrates the impact of gastroenteritis 
on the highly educated, mostly expatriate, workforce 
present in the urban setting of the study, although it 
may limit the generalizability of the results to the UAE 
population overall. 

Another limitation of this study relates to the selection 
of the respondents, which took place in two cities in the 
emirate of Abu Dhabi, one of the seven emirates com- 
prising the UAE. One should then be careful when ex- 
trapolating the results to other emirates or to rural 
settings. However, the Abu Dhabi emirate is the most 
populated with 34.1% of the 2005 census population 
[32], and the UAE population is highly urbanized, with 
more than 80% living in the six largest cities [17]. Also, 
the selection of the study setting makes it possible to 
compare the gathered data with two previously pub- 
lished studies from the UAE pertaining to enteric patho- 
gens [11] and rotaviruses [10], both conducted in the 
city of Al Ain. 

The overall representativeness of the study population 
is difficult to assess. Given the rapidly changing demo- 
graphics of the UAE — with a population estimated to 
have doubled between 2005 and 2010 mainly due to the 
influx of workers [16] — census data from 2005 is of 
limited relevance for 2010. Nevertheless, it is reassuring 
that the proportion of the sample who were UAE 
nationals in this study (22%) lies between the 2005 cen- 
sus data for the 0- to 4-year-old population (38%) [15] 
and the 2010 estimate for the whole population (11%) 
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[16], which one would expect as only a small proportion 
of the people recently entering to work in the UAE are 
likely to have families with young children. 

A possible additional limitation pertains to the dates 
of the survey and the seasonality of rotavirus infections. 
In the Middle East (with the exception of Egypt) [14], 
Europe [12] and Asia [29], November to April is the 
peak season of rotavirus infections. This correlates with 
previously published data from the UEA gathered be- 
tween January 1990 to December 1992, although the 
pattern was variable during those three years [10]. As 
this survey was conducted in March and April and 
included gastroenteritis events that occurred in the last 
three months, it is then plausible to assume that the 
peak RVGE season effects were captured. This allowed 
the observation of the burden of this disease, but one 
should be careful when extrapolating the results to other 
months (from May to November), as the RVGE propor- 
tion might be lower. 

Finally, the absence of information about the etiologic 
agent responsible for the gastroenteritis reported in this 
survey limits the analysis of the relative impact of rota- 
virus infection. Without this information, we have to rely 
on data concerning the percentage of rotaviral infections 
gathered in 1990-1992 [11] and 2006 [10] and assume 
that it did not change significantly over the years. This 
assumption may need to be revised as RVGE incidence 
may have changed since the rotavirus vaccine became 
available in the UAE in 2006. 

Conclusions 

Gastroenteritis below the age of five has an important 
impact on parents in the UAE, with more than one day 
of work missed per episode causing work loss (32.4%) 
and an average cost of AED237 (US$64) per episode 
among the majority (87%) who sought medical care for 
their children. Based on survey response and on pub- 
lished studies, rotavirus is estimated to be the etiologic 
agent in 20 to 25% of all cases of gastroenteritis identi- 
fied in this study, highlighting the potential benefits of 
increased prevention, including vaccination, in reducing 
the clinical and economic burden of this disease. 
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